Abstract
Introduction
Healthcare is transitioning from a focus on volume to one on value [10] . This value agenda is dependent on outcomes, engagement, quality, expenditures and access; parameters important to all major Healthcare stakeholders [15] . Technology implementations from electronic medical and health records to devices that provide for the remote monitoring of physiologic parameters facilitate significant value generation resulting in improved patient-centred care [16] . To date few studies have focussed on systematically addressing how technology solutions might impact and enable a value agenda to ensue. This study addresses this void by examining in depth the benefits of a Point of Care solution.
Over the past decade, the healthcare industry has started to invest significantly in various health IS/IT to enhance care outcomes and control the escalating costs. These two aspects have been major criteria to be addressed by health informatics researchers [8] . Today, there exist various studies that investigate the impact of IS/IT on specific aspects of healthcare delivery such as patient outcomes, e.g. [7; 19] , patient safety, e.g. [4; 14] , quality of care, e.g. [11] , the efficiency of healthcare delivery operations, e.g. [7; 13] and the cost of these operations, e.g. [1] . That being said, the majority of the reviewed studies, however, share two types of limitations: 1) they tend to study specific systems and their impacts on a particular output, and 2) most of these studies lack adopting socio-technical aspects to cover the different levels of healthcare delivery, which makes their findings questionable, especially when issues around patient outcomes and safety are of concern (ibid). Moreover, they focus narrowly on cost containment rather than how to support value-based care delivery. In addition, the current literature shows contradictory results from different studies on the impact of IS/IT on different outputs such as quality of care, patient safety, patient outcomes, cost, and efficiency [3; 9] which calls for a deeper examination of the business value of IS/IT in healthcare to investigate the impact of IS/IT on the organisational performance of healthcare providers.
Patient-centric care, an emerging key success factor for healthcare delivery, provides customised precision care to each patient's individual needs and requirements [17] . The literature identifies several components of patient-centric care delivery, including; patient participation and involvement and the context where care is delivered [12] . Hence, investigating the role of IS/IT in delivering patientcentric care is vital for today's healthcare systems and structures and to date is not well studied.
Based on the above, the primary focus of this study was to gain a more comprehensive understanding of the healthcare value creation and specifically on how and why point of care systems in hospitals might enable and support value generation. Hence, the main research question for this study is:
Q: How can point of care systems enable and support values-based care delivery?
The remainder of this paper is structured as follows: the following section presents a brief background on point of care solutions followed by the methodology and research design including data collection and data analysis phases, as well as describing the examined point of care system and its main elements. Section 3 presents and discusses the results, followed by a conclusion that summarises the research, its implications and limitations, and future research directions.
Background
The point of care (PoC) system is an integrated care co-ordination platform that sits at the patient bedside consisting of various modules which all work in concert to provide integrated care and support functions in an acute care context. A point of care solution is distinct from an electronic medical record as it does not support all medical and clinical input and primarily is tailored around nursing and patient care activities. Many healthcare organisations are turning to point of care solutions as they enable more tailoring and are not as expensive and disruptive as large scale EMR adoptions. As a system, PoC consists of 4 tiers as described in Table1 and Figure 1a and b. 
Third Party Content
This tier is designed to provide third part contents for both patient entertainment and patient education. While the former is based on personal choices, the latter is based on a patient's profile, age or cognitive ability. The care team can also assign personalised/ customised content based on their judgement/ assessment for patients' individual health conditions.
Methodology and Research Design
This study was exploratory, as it is planned to be a broad-ranging, purposive, systematic, and prearranged undertaking designed to maximise the discovery of generalisations leading to description and understanding of the area of research in an emerging domain [18] . In order to answer the research question, the study adopted a qualitative research strategy which enabled the carrying out of deeper investigations about a diverse set of topics as is the case here [21] . To operationalise this study, a case study was deemed appropriate for this research [21] . Single case study has been extensively used in the area of health information systems to evaluate various applications, see for example [2; 8; 20] . The selected case was a multi-site, not-for-profit, tertiary, private healthcare system in Australia. Data collection and data analysis commenced only once all ethical clearances were obtained.
Data Collection
Data collection involved several approaches including site visits, attending vendor presentations, reading and analysing various secondary data sources such as reports and documents as well as conducting semi-structured interviews. This enabled a rich source of data to be collected as well as ensure triangulation and thereby a high level of rigor and data accuracy to ensue [21] .
A series of 15 semi-structured interviews were conducted at the selected case. The interviews took place between December 2015 and March 2016. During the interviews, the participants were asked questions on the interaction between the system and various stakeholders, as well as any problems and issues around the system. To subscribe to recommended practices to enhance the reliability of data [5] , interviews were transcribed by one researcher and checked by another. Standard qualitative techniques such as thematic analysis was employed to analyse collected data and a priori themes were developed around value, patient-centric care activities as well as clinical and patient requirements.
Of the 15 interviews, 7 interviews were conducted with staff from Clinical Services (47%), and 2 from Food Services (13%), 2 from Environmental Services (13%), and 4 interviews with one IT staff (27%) as Figure 2 depicts.
On answering the question on how long they had been working for the selected case, the mean of years of work for the hospital was 5.875 years with a standard deviation of 3.4. It was notable that the years of work for the interviewees from Clinical Services were shorter (4.214) with a standards deviation of 3.47.
On answering the question on how comfortable the interviewees were with using IT, the majority of the interviewees stated they were fairly comfortable to very comfortable, with only one interviewee from Food Services was not comfortable.
The Point of Care System
The studied point of care system (POC) is an integrated solution at the bedside that serves to address the multiple information needs for patients, clinicians, nurses, and other services such as environmental services, logistic services, food services etc. This system has been up and running in different prestigious hospitals in some developed countries. However, the selected case is one of the first hospitals to implement this system in the Australian context; and thus, an exemplar case study. In addition to these four tiers, the system integrates another component of external services such as the patient's meal ordering systems, environmental services, nurse calling, buildings and assets services, and patient transportation systems. The two major additions to the system at the selected case included a) designing a meal ordering module for patients and b) designing a dedicated module for the Environmental Services team make wards ready on time for the next occupancy.
Results and Discussion
The system is not a comprehensive medical records system, rather it is a clinical system at the bedside that aims to allow more interaction between patients and their clinicians as described by this interviewee:
" The system also has the potential to be a decision support system: "It [The system] is sort of a decision support systems. As we put more applications on it, we'll get there".
That being said, the system appears to have had positive impacts on various aspects of care delivery. A senior executive referred to the system as a major enabler to higher levels of occupancy:
"I think the systems that we've got here, particularly around point-of-care, has enabled us to go from zero occupancy to virtually 100%."
Implementing the system also created a change into the process of delivering care. Nurses now are required to go to ward on an hourly basis to check their patients' needs and report that onto the point of care system. As a result of this, enabling the move from provider-centric to patient-centric healthcare system was also another benefit of implementing this system and using it according to a series of interviewees:
" As discussed in the previous section, the system has had another two major additions to it at the selected case; one is designed for meal ordering by patients and the other is dedicated for the Environmental Services team to make wards ready on time for the next occupancy as the following subsections will show.
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Food Services
Prior to the current point of care system, the processes in the Food Services were facilitated using an application that will be named Food Order for the purpose of this paper. This application had been in use since the opening of the hospital and has partially been replaced by the current point of care system.
Managing patients' meal orders is handled by the Department of Food Services. The contact point is the Menu Monitors, who take the meal orders a day ahead. Prior to the current system, this was facilitated by Food Order. Hardware speaking, Food Order was installed on a number of computers on wheels (mainly laptops). Taking orders from patients includes discussing the options and personal preferences for the breakfast, lunch, and dinner for the next day. This process will take up to 70% of the work time for the Menu Monitors, with a rate of minimum 14 patients to be seen per hour. That is 3-4 minute per patient. Patients can choose three full courses for the next day from a menu that changes every three years hospital wide. These data are then entered by the Menu Monitors into Food Order, and then spread sheets are printed off this system. These sheets are then assigned to different chefs as 'Production Lists'. Throughout the day, three production lists are prepared, one in the morning (7:00 am), the second is after breakfast (10:00 am), and the third is at 3:30 PM for the evening. Two main issues were found in this way of handling patients' meals. The first relates to the data collected, and the second is about Food Order performance and functionality.
Although preparing the production lists is time consuming and requires lots on interaction between patients and their Menu Monitors, there existed four types of data were not possible to capture using Food Order and the process around it. Those are:
1. Late orders: Meal orders for patients admitted after 8 pm during week days and after 7 pm during weekends were not attended to. This group of patients will not have the choice of food in their first stay day as they are not seen by the Menu Monitors. Rather, they will have the default meal for that day.
2. Food allergy for visited patients: Food Order does not have the capability to record any food allergy patients may have. This piece of information normally comes from patient information system (PIS). In many cases this information are then not passed on to the chefs, so they make meals without taking that into consideration.
3. Discharged people: Depending on the time patients are discharged, many cases reportedly happened where meal orders were made, but patients had been discharged. Again, this piece is coming from PIS, and not passed on to the Food Services staff at the right time.
4. People with changed diet codes: As treatment plans progress, patients may change their diet codes, such as changing from 'not eating' to 'eating' and from 'soft' to 'hard' food. These changes were also managed by nurses using PIS, however, the cooperation between nurses and Food Services was not maintained at all times, which resulted in many cases meals were not made according to these changes.
These issues have direct and indirect impacts on the cost and quality of provided services as Table 2 summarizes. Using the point of care system, patients can place their orders of meals through their user interface. The arrival of this function to the point of care system has partially solved the issues faced by the conventional system; namely late patients (after 8 pm weekdays and after 7:00 pm weekends), allergy data, and patients with changed diet codes. Late patients can order their favourite meals for the next day if they want to, they can state their allergy status through the admission form, and nurses can change patients' diet codes right from the point of care system. Currently, no more than 10% of the patients are using the point of care system to order their meals. On asking on the reasons behind that, two main reasons were identified. The first is some issues with the user interface, especially with elderly patients, as patients need to scroll down to the bottom of the screen to reach the meal ordering function. During the scrolling down, a number of pop-ups will appear and may disrupt their endeavour:
"We go up and introduce the system to them. When you go into the system at the minute, the way they implemented it, it is hard to use. You've got to scroll down to find the ordering" [FSA_1] .
The other reason relates to the conceptual resistance by some patients to rely on a 'machine' to order their meals, preferring human-human interaction more than human-machine interaction. This was agreed upon by both interviewees from the Food Services.
As a result of being in a hybrid environment, i.e. the minority of patients are using the point of care system to order their meals, and the majority are still using the conventional way to order their meals, Food Order now has coloured dots to indicate the patients who used the point of care system to order their meals. Hence, the Menu Monitors do not need to visit them to organise their meals.
With the expected increase of the uptake of this function in the point of care system, more patients will adopt this function, and more time required to see patients by their Menu Monitors will be freed-up. This is expected to have positive impacts on the hospital and its patients. environmental services
The Environmental Services is a dedicated team whose two main responsibilities are 1) providing all types of cleaning (steam cleaning, buffer cleaning, advanced cleaning, curtains cleaning, etc.), and 2) patient transportation. In terms on human resources, the Environmental Services team comprises about 60 staff members. Of this figure, about 40 works in cleaning, and the reminder works in patient transportation.
Environmental Services
Unlike the Food Services, which had Food Order as a computerised system to facilitate food-related processes prior to the point of care system, the operations of the Environmental Services were mainly based on phone to phone and face to face communications. Introducing the point of care system and integrating the Room2Go module into it has made considerable change in the processes of this vital department. The following is a summary of the process map of the Environmental Services before and after the point of care system.
The process of performing jobs by the Environmental Services before the PoC had three main steps. 1) Initiating the job by nurses and specific cleaners; 2) receiving job orders by the supervisors within the Environmental Services; and 3) assigning tasks to cleaners as Figure 2 depicts. Nurses normally initiate job orders when needed. This includes preparing rooms before admitting new patients to these rooms, cleaning rooms after patients have been discharged, and as needed if a patient had an incident such as bleeding or vomiting. These job orders go to the supervisors from the Environmental Services using face to face or phone to phone communications tools. The supervisors in turn convey these orders to the cleaners across the hospitals using same communication means, i.e. phone and face to face. Apart from nurses, buffer cleaners and permanent cleaners can initiate job orders if need be. This normally happens when one of these cleaners realises, while doing their jobs, there exist some curtains or carpet need to be cleaned, and they do not have the required equipment to do so. Once the need of a cleaner has been established, the path of this order in dependent upon its urgency. If the job was of a higher urgency, then these cleaners inform their supervisors either by phone calls or by hand-written notes. Then the supervisors assign the tasks to different cleaners on floor accordingly. If the job was not considered urgent by these cleaners, then they will wait till the next shift of cleaners has come to do the job based on hand written notes, which caused extended times to do specific jobs. The level of urgency was left to the cleaners to decide. This system had caused many problems, which can be summarised as follows: Over relaying on human factors: As can be seen, the whole processes of the Environmental Services team are centred on human communications and judgment. This resulted in many cases where jobs were not done or took longer time to be addressed. This is particularly acute in the cases where patients had to wait outside their rooms while cleaning the room, which resulted in unsatisfied patients and nurses.
Lack of co-ordination in the multi levels of communications: Given that nurses, supervisors, and permanent and buffer cleaners could initiate job orders, cleaners in many cases were confused about their tasks and what tasks had higher priorities. This lack of coordination was due to adopting phone calls, hand-written notes, and face to face means.
Inability to address language barriers: Given that a considerable portion of the cleaners had language barriers, their understanding of their assigned tasks over the phone or hand-written notes was reportedly limited in many cases, which caused many jobs not done properly.
More effort by cleaners: As the job orders did not have enough information about their jobs (locations, level of urgency, and required equipment), the cleaners had to go to the site to manually collect all of this information and come back to their workplace to collect the right equipment for that specific job. This caused them to walk back and forth many times, which reduced their productivity and the quality of their jobs and increased their fatigue.
Lack of accountability: As the majority of the needed jobs were verbally conveyed from one stakeholder to another, the possibility of creating accountability and tracking the performance of different units and individuals were almost impossible. This is especially acute in the case of cleaners with limited literacy, as well as the communications between nurses (Clinical Services) and the cleaners and their supervisors as Figure 2 depicts. Table 3 summaries these issues and their impacts on both cost and quality. Introducing the point of care system, particularly the Room2Go, has notably streamlined the cleaning related processes of the Environmental Services, while the other vital role of the Environmental Services; namely patient transportation, is still conducted using the conventional way, with a vision to integrate this function into the point of care in later enhancements.
The Room2Go enables nurses, permanent cleaners, and buffer cleaners to log into the system and place cleaning orders with enough details about the job, its location, requirements and level of urgency. This information is then conveyed to the cleaners on floor as short text messages on their point of care phones. Based on the nature of the jobs, cleaners can choose the jobs of higher urgency, closer to their geographic location, and/ or achievable using their current equipment. This has resulted in saving cleaners' times and efforts, which in turn has shown faster responses to the cleaning needs initiated by different wards, units, and individuals.
According to the interviewees, not only has the Room2Go enhanced quality and productively of cleaners, but it has also resulted in a simpler map of cleaning processes performed by the Environmental Services as Figure 4 depicts.
Figure 4 Environmental Services with PoC
The initial findings from the interviews show that the use of the point of care system to support the cleaning processes at the selected hospital has addressed most of the problems faced by the conventional way to manage the cleaning needs for the hospital. Table 4 summarises these findings. 
Conclusion
This study contributes to the effort of shaping patient-centric care delivery systems by investigating the business value of point of care system by examining its ability to deliver high value patientcentric care across a private not-for-profit tertiary Page 879 healthcare group in Australia. In addition, the study investigates the role of this system in streamlining various supporting services around providing care such as environmental and food services. The results from this first stage of this qualitative study show that the examined point of care system supports patientcentric care by facilitating the fostering of good relationships between patients and their clinicians, as well as building a cultural shift towards patient-centric care as part of standard practice.
From a clinical perspective, the examined point of care system was found to clearly support the sustained delivery of patient-centric care. Critical aspects were enabled and supported through the system including patient participation and involvement, the relationship between the patient and the healthcare professional and the sharing of pertinent information. All of these aspects have contributed to a higher level of satisfaction of patients. More importantly, the introduction of the system has reduced the number and severity of major incidents due to clinicians are more frequently at the bedside that before introducing the system as the Results section showed.
From a non-clinical perspective, this system also seems to provide tangible benefits in streamlining the workflow around various tasks in supporting services such as environmental and food services. The introduction of the added modules for ordering food and facilitating environmental services to the point of care system demonstrated some direct benefits in streamlining daily tasks around these two areas, which also resulted in higher productivity and satisfaction by the staff members and also better satisfaction by the patients.
In addition, a culture shift took place at patients', clinicians', and staff members' sides. This cultural shift is about creating more collaborations between patients and their clinicians, and also creating higher levels of accountability at the staff members' side. Thus, the study has far reaching implications as it highlights key aspects of enabling and supporting patient-centric care through technology implementation and adoption. It also presents lessons on the value of point of care systems for healthcare providers and highlights some points that decision makers may find useful to make informed decisions about investing in this area.
The study also has implications for theory, most especially with regard to trying to define key contributors to realising high value healthcare delivery. As noted by many scholars such as [15] , value-based care delivery is essential for today's healthcare environment but how to deliver valuebased care needs to be better understood [6] . In particular, it is necessary to clearly identify key drivers as well as barriers and facilitators. This study is a first step to developing such a better understanding as well as understanding the core enabling role for technology.
This study has a number of limitations. Firstly, the point of care system was recently introduced, some of its functions were being added on a monthly basis. Hence, a number of the interviewees reported that they were not using the system at its maximum capacity. This also caused that the quality indicators were limited and did not enable extracting clear trends and patterns around the safety and quality of care (falls, pressure injuries/ulcers, medication errors, etc.) and patient satisfaction (pain control, complains, compliments, etc.). Secondly, the study is mainly qualitative and used interviews, site visits, and archival documents and reports. Quantifying the business value of this system is possible subject to having access to datasets that cover longer periods of leveraging the point of care system. Hence, this is a future research direction of this study.
